SUPPORTING INFORMATION
. Relative composition of secondary structural elements in the different enzymes used, calculated from CD spectra using the CD deconvolution software CDNN. 
Secondary
k cat [s -1 ] K m [mM] k cat /K m [s -1 mM -1 ] K i [mM]
Synthesis of sucrose
Glucosylation from αGlc 1-P 3,5 The S.D. for k cat and k cat /K m was equal or smaller than 3.2% and 8.3% of the reported values respectively, with the exception of a 5.4% and b 7.3%. 1 The sucrose concentration for the F52A_D295A mutant was varied at 10 levels between 5 mM and 800 mM. The phosphate concentration was constant at 50 mM. 2 The phosphate concentration for the F52A_D295A mutant was varied at 11 levels between 1 mM and 250 mM. The sucrose concentration was constant at 500 mM.
3 The Glc 1-P concentration for the F52A_D295A mutant was varied at 10 levels between 1 mM and 800 mM. The D-fructose concentration was constant at 100 mM. 4 The D-fructose concentration for the F52A_D295A mutant was varied at 8 levels between 0.01 mM and 100 mM. The Glc 1-P concentration was constant at 20 mM. 5 For construction of free energy profiles from the data in the table, the following equations were used (see also Wildberger et al. [1] ). The equilibrium Gibbs free energy (G eq ) was calculated with the relationship, G eq =  RT lnK eq_kin , where R is gas constant (8.314 
